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We, Deglutan (Beer. Products) 
Limited, of 26/2-7, Conduit Street, 
London, W.l, a Company organised 
according to the laws of Great Britain, 
do hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement : — 

It is known to treat wort or beer itself 
with aluminium silicates of the type of 
montmorillonite in order to improve the 
properties of the beer especially its resis- 
tance towards turbidity caused by coldness 
16 or by pasteurisation. Amongst the several 
aluminium silicates of this type, natural 
bentonite as it is obtained in America has 
been found most suitable of all. Further- 
more, it has already been proposed to 
transform aluminium silicates which are 
not capable of swelling as for example 
calcium bentonite into a suitable form for 
the treatment of beer in that they are 
treated with solutions of alkali metal saR's 
with continuous renewing of the liquid 
whereby the corresponding concentration 
of the solution is kept up. The aluminium 
silicate capable of swelling thus obtained 
is also very suitable for the above men- 
tioned purpose. 

The aluminium silicates known as clays 
can be divided into two classes, namely, 
the kaolin clays and the montmorillonite 
clays, which differ in their chemical 
35 structure and particularly in their crys- 
talline lattice structure, as shown by their 
X-ray spectra. Whereas kaolin and 
related clays give up practically no water 
up to 400° C, and then at 450° C. lose 
practically the whole crystal water, with 
a rupture of the crystal lattice, the water 
of swelling in the crystalline lattice of 
montmorillonite and clays of that type is 
given up gradually already at low tem- 
peratures up to 550° C. 

Members of the aluminium silicate 
family of the type of montmorillonite 
[Pric0 2/8] 
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include not only the pure mineral but also 
the bentonites and numerous bleaching 
earths. In so far as these latter have the 60 
crystal structure previously indicated, 
they are included in the scope of this 
invention. 

In some cases the content of arsenic 
causes difficulties in the case of natural 
bentonite which is capable of swelling as 
well as in the case of aluminium silicates 
treated in the above mentioned manner. 
The arsenic content is indeed only of the 
order of a few milligrams per kilogram of GO 
aluminium silicate so that damage to 
health need not be feared. In some 
countries, as, for example, Great Britain, 
the health laws are so strict that these 
aluminium silicates for the stabilisation 
of beer may not be imported if their 
arsenic content exceeds a certain limit. 

The known processes which are used for 
the working up and analysis of arsenic- 
containing minerals cannot b e applied to TO 
the treatment of bentonite or other alumi- 
nium silicates of similar structure with- 
out (modification,, especially if fthe 
minerals are to be obtained in a form 
which appears suitable for the treatment 7& 
of wort or beer. The problem thus arose 
to work out a suitable process to remove 
the arsenic completely or at least exten* 
sively from these minerals so that no fur- 
ther objections could be raised against M 
their use for the treatment of wort or beer 
even under the very strictest requirements 
and the product is nevertheless obtained 
m a suitable form for the treatment of 
drinks. - 

According to the present invention this 
task can be solved very readily, and in a 
surprising manner, in that the arsenic- 
containing aluminium silicate of the type 
of montmorillonite as hereinbefore defined 90 
is treated with hydrochloric acid which 
dissolves the arsenic and which is then 
separated from the aluminium silicate 
The concentration of the hydrochloric 
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; acid must be at least 5% and lies preferen- 
tially between 10 and 15%. The dura- 
tion of the treatment is dependent upon 
the nature of the aluminium silicate, on 

5 its arsenic content, and on the working 
temperature. In general it requires one 
or several hours up to one or several days. 
The treatment itself is either carried out 
with a single apjjlication when the hydro- 

10 chloric acid is decanted from time to 
time or in a continuous process when the 
raw material is stacked in a vessel and 
the acid is allowed to flow through it 
slowly, being preferably added from 

15 above while the spent acid is withdrawn 
from below by a siphoning arrangement. 

The extraction with hydrochloric acid 
is followed by a process of washing out, 
preferably in the same apparatus, with a 

'ti solution of a neutral salt of an alkali 
metal such as sodium chloride of such a 
concentration that swelling is inhibited. 
In this manner the lattice structure of the 
aluminium silicate is maintained and its 
25 typical swelling properties are preserved. 

Example. 

The process was carried out in an appa- 
ratus which consisted of two earthenware 
vessels of 100 and 400 litres capacity. A 

tO solution of hydrochloric acid and later a 
solution of common salt was put into the 
smaller vessel wherefrom the solution was 
allowed to flow into the bigger vessel 
which contained the aluminium silicate 

35 to be treated. A layer of broken glass 
bottles and porcelain balls was stacked on 
the bottom of tile treatment vessel in 
order to avoid the material being carried 
away by the liquid with consequent losses 

40 and stoppages. The aluminium silicate 
was deposited upon this layer. In order to 
determine the efreetiveness of the treat- 
ment two experiments were camel out. 
1.50 kg of bentonite containing G.l mg 

45 As /kg were mixed in a coarse-grained 
condition with 65 litres of a 10% solu- 
tion of hydrochloric acid so that the crude 
material was covered by liquid. After 
the hydrochloric acid had acted for 24 

60 hours it was drawn off which required 
about 3 hours. The acid was then washed 
out by treating the material with 300 
litres of a 10% solution of common salt in 
a continuous process which required S to 

65 10 hours. A little ammonia was added to 
the solution of common salt to help the 
neutralisation process. 

The washing was continued until the fil- 
trate reacted neutral towards litmus. 

60 The treated material contained 1.2 mg 
As/kg. 

2. Although this arsenic content was 
already below the allowed maximum limit 
of 1.4 mg As /kg according to the Britsh 
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law. the aluminium silicate treated in the G5 
above mentioned method was yet again 
subjected to a similar treatment. Only 50 
litres of a 10% solution of hydrochloric 
acid were necessary for this purpose as 
the aluminium silicate was already moist. 70 
The time of action of the hydrochloric 
acid upon the substance was again 2± 
hours. 300 litres of a 10 % solution of 
common salt were then again used for 
washing out. T§ 

After this second treatment the 
material showed a content of 0.S mg 
As/kg. 

The determination of the arsenic con- 
tent is carried out according to the Gutzeit 80 
method modified by Sanger and Black as 
described in Proe. inner . "Acad. Act. U. Sc. 
No. 8. 1U07 and Zeitchrift anorg. Chemie 
58, lyOS. This example shows that by the 
treatment with hydrochloric acid the M 
arsenic content can be reduced unobjec- 
tionabiy and in the required quantity. 
Other experiments have shown that the 
concentration of the hydrochloric aeid cau 
be reduced down to 5%. As the loss in W 
weight which takes place in the treatment 
with acid is only 2%, this signinesthatthe 
process is quite an economic one. The 
adsorption capacity of the bentonite to- 
wards the albumen removed from the 9k 
wort or the beer was determined by the 
Esbnck reaction. It was shown that it is 
reduced by only a small amount by the 
tieatment with acid. This small decrease 
in efficiency can be balanced by making a 10U 
small increase in the amount of silicate 
added. 

If the starting material is calcium ben- 
tonite which is incapable of swelling, for 
example, that of European origin, the 105 
process for the removal of arsenic can then 
be combined with the transformation into 
a material capable of swelling. The cal- 
sium bentonite is in this cose first treated 
in a crude form with hydrochloric acid. 110 
After the arsenic content has been reduced 
to the required value the material is then 
treated with a solution of common salt in 
the same vessel until the capability for 
swelling has been achieved. The replace- 115 
ment of the calcium ion by the sodium ion 
thus also occurs simultaneously with the 
neutralisation of the product. 

The salts contained in the finished pro- 
duct occur in such small quantities that by 120 
the use of the material for the treatment 
for wort or beer no taste or other influence 
can be noticed. 

If the continuous process is used then 
one litre of hydrochloric acid is on the 125 
average sufficient for the treatment of one 
kg of aluminium silicate. It is thereby 
possible to recycle the used acid and to use 
it several times. 
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If on the other hand the treatment is 
carried out witli static hydrochloric acid 
which is changed from time t 0 time then 
the amount quoted above should be 

6 increased. The solution of common salt 
used for washing out and regeneration lias 
for this purpose a content of approxi- 
mately 10% of sodium chloride in order 
to avoid swelling. 

10 In place of the earthenware vessels des- 
cribed m the example other vessels made 
of acid resisting materials as for example 
wood, acid resisting steel, etc. or vessels 
with an acid resisting coating can be 

15 used. 

The material treated according to the 
invention can be used not only for the 
treatment of wort or beer but also for the 
stabilisation of other liquids as for 

20 example wme, edible oils, etc., in other 
words it can thus be used everywhere 
where arsenic free properties are stressed. 

It should also be mentioned that it is 
already known to treat fuller's earth and 

25 such like with acid in order to activate it. 
This treatment by acid is however carried 
out m quite a different way. Above all the 
treatment by acid is not continued until 
the arsenic content has decreased below a 

30 certain value but only a single treatment 
by acid of short duration is applied. 
Furthermore no neutralisation is carried 
out with fuller's earths activated by acid 
treatment as the hydrogen ion concentra- 

3* tion is then the important factor for the 
activity. 

What we claim is : — 
1. A process for the treatment of 
aluminium silicates belonging to the 

40 montmorillomte group as hereinbefore 
denned for the purpose of removing 
arsenic characterised in that the 
aluminium silicate is extracted with 
hydrochloric acid of at least 5% concen- 

45 tration and that the extracted aluminium 



silicate is washed out with a solution of a 
neutral salt of an alkali metal of such 
a concentration that swelling is inhibited. 

2. Process according to Claim 1 charac- 
terised in that the treatment with hydro- 50 
chloric acid is continued until the arsenic 
content has fallen below the value of 1.4 
milligrams per kilogram. 

8. Process according to Claim 2 in 
which the neutral salt used is sodium 55 
chloride. 

4. Process according to any of Claims 
1, 2 or 3 characterised in that a small 
amount of alkali or ammonia is added to 
tUe washing out liquid. g 0 

5. Process- according to any of Claims 
1 to 4 characterised in that the aluminium 
silicate m coarse grains of the type of 
montmorillonite which i s not capable of 
swelling for example calcium bentonite is 05 
freed wholly or m part of arsenic and then 
the bonded polyvalent cations capable of 
being exchanged are replaced by mono- 
valent cations by treatment with solutions 

ot alkali metal salts with constant renew- 70 
mg of the solution. 

B. A process according to Claim 6 in 
which the alkali metal used is sodium 
chloride. 

7. Process for the treatment of 7§ 
aluminium silicates such as montmorillo- 
nite for the purpose of removing arsenic 
substantially as herein described. 

8. Aluminium silicates such a mont- 
morillomte which have been treated by 80 
any of the processes claimed in Claims 1 

to 7. 

9. A process for the treatment of beer or 
wort by treating it with the silicates 
claimed m Claim 8. 

10. Beer or wort which has been treated 
by the process claimed in Claim 9 

rn * 7 ¥W BTJR ^ ELLIS & CO., 
70 & 72, Chancery Lane, London, W.C.2, 
Chartered Patent Agents. 
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